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FOREWORD 


would like thank the Pacific Science Board, American 
Museum Natural History, and the United States Navy general, 
for having made possible work Ponape. 

The entire Navy personnel Ponape was responsible for making 
visit there both pleasant and comfortable. particular wish 
thank Lt. Halvorsen for facilitating contacts with the natives, 
Lt. Anderson for arranging food supplies, and Lt. Mitchell for 
transportation. 

Regarding this final report especial thanks are due Andreas, 
interpreter, without whose aid much work would have been 
impossible; br. Dupertuis, for instructing the 
posing subjects for somatotype photographs; and last, but not 
least, Dr. Shapiro, for invaluable advice throughout this 


study. 


4 


3 
— 


” 
— 
- - - ~ 
4 
i 
3 ~ - - - - ~ os - ate ate de‘ 
f 


- > 
+ 
- 
~ 


q 


a = 
~- 
ate a 
ia 
$6 | y 4 
, 
{ 
4 
a -~ 
v 


4 


i 
| 
{ 
q | 
q | 
| 
| 
| 
| 
\ 


~ 
| 
© 


‘ 
‘ 
a 
i 
Yat 4 
J 4 
- 


‘ 
2 


4 


7 
< 
- 


i-~ + - - ~ 4+ v ~ : 
> 
i 
i . + 4 


4 4 
~ - i ine 
= 
i + ~ + 
yor 
& 


c 

~ 


— 
— 
- 


- a 
Arye 
a 4. } 
j a 
j 


Ver las 


wi 
he > ~ 
~ 
ia 
Lf 
J i 
4 
j 
j 
| 
: 
i] 
| 
3 
j 
{ 
vy 
By | 
| 


4 
£ = 
i 4 » } J 
} 
‘ 


j i } | | 


| | 


| 


= j 4 


— 
} 


i / } \ \ \ \ \ \ \ \ \ \ 


| 

{ 


‘ . 

} 

7 


~ 
AT AM 


be 


i i / 
iV 
ory 
= 
| 7 
| 
aon 


~- 
rm 
~_ 
ale 
- 


4 
a 
- ~ “s+ 
vw 


+ 
nt 
4 


~ 


~ 
— 


~ 


S 
~ 
- 
t 
wie 
J 
wit 
7- 
aA 
et 


¢ 
~ 

~ - 

& 


7 


wii 


+ 
[+ 
7b 


a 
do & } CK ale 
‘ 
a) 
~ A -~ j 
= ff f 
si = ‘ i @ i J 
ee 
4 
an 
dey - ~ P 
4 - 
f 


we 


| 


cx! 
~ LA 
9 
srs and 


4 
4 


} | 
| 
{ 
| 
| 5 | ~ - H 

| 


H 
4 
‘ 
i 
| 


a 


« 


> 


~ 


+ 4 
' 


as VSS 
~ 


7 


r 
t 7 
rf 
} ¢ 
) t 


end 
; 5 
t 
AS 
> 4 
4 


4 ‘ 

{ 


‘ 
rt 
} 


{ 
4 

i 

>. 

4 

C3 


{ 


) 
| 
4 
4 
42 
| 
“4 
> 
4 
) 
4 
4 


+ 


Ve 


¢ 

4 

+ 

o 4 

) 

> 

, 

) ard 

i j 
¢ = 


. 
€ 
- e 
| 
fy) 
r= 
4 4 
i 
E | 
4 j 
¢ 
¢ 
q a 
| 
> 
! 
( 
i 
} 
¢. 


n 
U 
P 
t 
) i 
) 
) 
) 
r i 
4 
r 


4 
‘ 4 
4 
5 
) 
) 4 
) 
rt 
° 
* 
4 
4 
4 
t 
\ 


4 ra) 
- 
4 
+s V4 - 
{ 
{ 
on 


~ 
v ¢ 
THT 
~ ‘ 
~ r- 7 A 9 
{ 
| 


q 


TABLE 


Statistical Constants Male Ponape Islanders 


Weight 


Stature 
Porion 

Head Height 
Acromion 
Radiale 
Stylion 
Dactylion 
Tibiale 
Sphyrion 


4-8 


Sitting 


Trunk Height 
Arm Length 
Leg Length 
Biacromial 
Chest Width 
Chest Depth 
Chest Girth 
Hip Width 


Head Length 
Head Width 
Minimum 
Frontal 
Bizygomatic 
Bigonial 
Total Face 
Height 
Upper Face 
Height 
Nose Height 
Nose Width 


47-60 
66-85 
68-87 
52-41 
17-24 
70-94 


177-213 
151-155 


92-110 
95-118 


56-87 


48-67 
56-49 


Relative Span 96-110 


Relative 
Shoulder 
Width 
Relative Hip 
Width 


20-25 


14-19 
65-82 


Measurements 
Mean 
ibs ibs 
130.27+.91 15.45+.65 
102.68+.25 
3.55+.15 
60.02+.17 
42.81+.16 
86.00+.18 
54.95+.14 2.59+.10 
26.07+.08 
1.17+.05 
81.00+.22 
191.98+.36 
4.14+.17 
122.64+.40 
57.16+.24 
42.36+.15 2.50+.10 
Indices 
16.71+.05 


Range 
lbs 
92-171 
150-187 
149-180 

137-167 

122-150 
92-114 

67-86 
47-66 
36-49 
| | 


Range Mean 

Relative Sit- 
ting Height 49-56 
Relative Trunk 29-37 
Relative Arm 

Relative Leg 

Cephalo-Facial 86-104 95.25+.20 

Frontal 69-81 2.52+.11 
Zygomatico- 
Upper Face 41-65 8.16+.54 


q 
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Statistical Constants 127 Female Ponape Islanders 


Range 
ibs 
Weight 76-163 
Span 
Stature 140-166 
Porion 
Head Height 
Acromion 115-138 
Radiale 86-106 
Stylion 65-84 
Dactylion 50-65 
Tibiale 
Sphyrion 
Trunk Heigh 47-60 
Arm Length 60-73 
Leg Length 59-79 
Biacromial 29-36 
Hip Width 25-52 
Head Length 169-199 
Head Width 125-153 
Minimum Frontal 90-105 
Bizygomatic 116-135 
Bigonial 81-108 


Total Face 


Upper Face Height 56-85 


Nose Height 40-67 
Nose Width 
Relative Span 95-106 
Relative Shoulder 

Width 
Relative Hip 

Width 16-21 
75-100 
Relative Sitting 

Height 51-59 


Relative Trunk 
Relative Arm 


Length 42-47 
Relative Leg 

Length 42-49 
Cephalic 68-84 


Measurements 
Mean 
ibs ibs 
17.40+.74 
5.80+.25 
11.57+.C5 0.82+.04 
4.71+.20 
125.81+.25 4.17+.18 
55.60+.26 
Indices 
21.56+.05 
4.79+.20 
1.11+.05 


A 


4.55+.19 
4.63+.20 
4.11+.17 


6.19+.26 


TABLE 


Cephalo-Facial 
Zygomatico-Frontal 
Zygomatico-Gonial 
Facial 

Upper Face 

Nasal 


Range 


51-75 
68-98 
77-101 
72-85 
65-86 
78-108 
44-69 


TABLE (Cont) 


Mean 


54.46+.28 
58+.46 


Table 
Qualitative Characters 
Skin Colour Males Females 
(von Luschan scale) 
Inner Arm No. Per Cent. No. Per Cent 
Cheek 
Hair Form 
Low waves 40.77 65.78 
Deep waves 64.61 1.57 
Curly 
Hair Texture 
Medium 123 7.09 
Fine 118 92.91 
Hair Colour 
Dark Brown 109 85.85 102 
Dark brown-gray 6.15 
Baldness 
Absent 115 88.46 124 97.64 
Medium 10.77 2.56 


| 
‘ 

| 


Table 


Beard Males Females 

Upper Cheek No. Per Cent. Cent 
Absent 6.92 127 100.00 
Slight 118 90.77 
Medium 3} = = 

Lower Cheek 

Absent 4.62 127 100.00 
Slight 121 93.07 
Chin 

Absent 127 100.00 
Moustache 

Absent 126 99.21 
Body Hair 

Chest 

Forearm 

Absent 5.85 51.18 
Leg 

Eye Colour 
Black bead 1 79 
Dark brown 126 96.92 125 
Iris 

28.46 11.02 


Rayed and Zoned 


q 
4 


Clear 

Speckled 

Yellow 

Dull 

Bloodshot 

Dull and Bloodshot 


Absen 


picenthus 

edian 
Trace 
Medium 
Marked 

Lateral 

Trace 
Medium 
Marked 


Palpebral Opening 
Narrow 


Medium 
Wide 


Down 


Eyebrows 
Medium 
Thick 


Absent 
Trace 
Marked 


Brow Ridge 


Continuous 


Nasal Bridge 


Medium 
High 


Nasal Profile 
Convex 

Concave 
Concavo-convex 


Table 


Per Cent. 


1.54 


57.69 


100.00 


96.15 
1.54 


Females 
No. Per Cent 
15.75 
125 98.43 
1.57 
124 97.64 
1.57 
69.29 
125 98.43 
1.57 
1.57 
15.75 
55.91 
6.50 


Males 
107 82.31 
8.46 
17.69 
107 82.31 
12.31 
100 76.92 
10.77 
21.54 
36.15 
8.46 


Table 
Males 

Per Cent. No. Per 
Medium slope 
Medium 109 83.85 104 81.8 
Vertical 
Medium 1.54 12.60 
Glabella 
Medium 107 65.78 
Lips 
Medium 65.58 101 79.53 
Lip seam 
Marked 15.58 14.17 
Chin 
Medium 110 86.61 
Receding 10.00 9.45 
Prognathism 
Absent 57.69 61.42 
Alveolar 

Facial 

Lambdoid Flattening 
Trace 108 85.08 124 97.64 


Marked 


Table 
Males Females 
Lobe Per Cent Per Cent 
Separate 
Large 28.46 21.26 
Attached 
Small 26.15 18.11 
Large 2.51 13.39 
Helix Rolled 
2/3 55.08 25.20 
Darwin's point 
Absent 100.00 127 100.00 


{ 


METHOD 
The measurements used follow the set the 
national with the exception weight, which was obtained 


using portable bathroom The measurements are follows:- 


Weight 10. Sphyrion 19. Head Width 

Span ll. Sitting Height 20. Minimum Frontal 
Stature 12. Trunk Height 21. Bizygomatic 

13. Biacromial 22. Bigonial 

Chest Width 23. Total Face Height 
Padiale Chest Depth 24. Upper Face Height 
Stylion Chest Girth Nose Height 

Dactylion 17. Hip Width 26. Nose Width 

Tibiale 18. Head Length 


*These measurements were not done 
subtraction according the projective technique the following 
were 
Head Height 


Leng 
Leg Length 


Observations were made skin colour; hair form, texture, and 
colour; amount facial and body hair; eye iris, sclera; epi- 
canthus; eyebrows; brow ridge; nasal bridge and profile; slope 
head; lip thickness; chin; lambdoid flattening; ear lobe, 
helix, Darwin's point; and teeth. 

PONAPE 

The statistical constants the males and females are shown 
tables and and the precentage calculations the qualitative 
characters table 10. 


From these tables can seen that Ponape Islanders are char- 
acterized moderate stature. They have long and narrow heads, with 
dolicocephalic index. The facial index indicates leptoprosopy 
faces, due the relatively greater face length. The nasal 


index closer the lower limits mesorrhiny, especially among 


the females, and due the size the absolute nose length. 
However, should stressed that both face and nose height are 


based masion hard-to-find and much-debated landmark, which 


produces great variability facial and nasal indices. ~elation 
the width the face the forehead not particularly narrow, even 
less the females, which accounts for their greater zygomatico- 


gonial index. Both the sitting height and trunk height indices 


indicate relatively long trunk, expressed percentage the 


height. 


-- -- 


Most the males have unexposed skin colour around and 
the von Luschan scale. The females fall mostly between and 
the exposed the males are general between and 
the females ane about the same, between and frizzly, 
woolly hair not present. The males show far more deep waves than 
the females. Hair colour dark brown, females having 
hair than males. Facial and body hair only moderately developed. 
Eye colour dark brown. The iris more homogeneous the females. 

interesting note how few either sex have clear 
ecleras, most males and females have either bloodshot dull and 
bloodshot The epicanthic eye fold almost entirely absent. 
Most males and females have medium nasal bridge and concave nasal 
profile, although considerable number both sexes have also con- 
vex and straight noses. Most males and females have forehead with 
medium slope and medium height, and medium sized Lips are 
mainly medium thickness with lip seam. when 


present, more facial than alveolar, with most chins medium size. 
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Ear lobes are mainly separate, with the helix the ear 1/3 rolled, 
and point completely absent. Dental conditions are treated 
detail subsequent section. 


While seeking find possible relation the 


Javanese and Micronesians, Shapiro compared the various 


nesian groups with each other. have used his summary males ex- 
tensively, but have altered slightly the the various groups, 
including Ponape series rather than Hirako's ('26) 


males. 


The male Micronesian g~oups are summarized table the 


females table 12. The various Micronesians have been arranged, for 
the sake convenience, three main groups according similarity 
the cephalic index. 


- 


this group stature ranges from 160.2 164.4 (excepting Togobei). 
Head length ranges between 189.5 and 194.5 mm; head width from 136.4 

139.6 mm; face width from 132.3 137.4 mm; and cephalic index 


from 71.3 


The second includes the West Carolines Satoval, 
Elato, Ifalik, Aurepig (or Voleai Oleai), Fais, and 
Mogmog Ulithi), Mogmog, Oleai, Ponape, Kusaie, Jaluit, and the 


this group stature similar the group and 


ranges from 162.0 165.5 om; head length also similar from 189.0 
194.5 mm; head widths broader from 141.8 147.7 mm; and the 


cephalic index from 73.6 
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-26- 
The composed Yap and the Palaus. Again 

similar, from 160.5 163.7 this has 
the shortest heads, from 184.4 190.6 mm; the widest heads, from 
146.0 151.6 mm; and faces, from 141.1 143.9 mm; the narrowest 


jaws, from 101.3 101.9 mm; and the cephalic index ranges from 77.7 


82ele 


metric approximations which groups stand closest 


Ponape? the males, from table can seen that Ponape 

stature app~oximates all three groups. Again with the exception 
Togobei, the total average diffe~ence the means stature from 

the Ponape means only 1.3 head length the closest Togobei; 
head width the West Carolines; minimum frontal the Mortlocks; 

face width Togobei; bigonial Togobei; face height Palau; 

nose height and width the Marshalls; cephalic and facial indices 


the West Carolines. 

However, one takes the configuration physical traits and 
finds the total average difference the means the various Micro- 
nesian groups from the Ponape means, somewhat clearer 
emerges. This showm table the males. Using this rough 
method finding group the closest group 
Ponape now the West Carolines followed the and the 


Southwestern Carolines. The most dive~gent groups are Yap and Palau. 


- 


There also appears some relation between Ponape and the Marshalls 
(No. 12). interesting note that some Ponape natives informed 
that the Ponape clan called Naniak was originally composed 


Ma~shall 
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Cephalic 
Breadth-Height 

Cephalo-Facial 


Total 
Average 
Difference 1.7 


TABLE 14. Females. Differences from Ponape Island Means. 


Carolines (1) (2) (3) (5) (7) 

Stature 1.4 1.8 0.9 

Arm Length -0.9 

Head Width -0.3 6.1 

Face Width 

Face Height 

Nose Height 

Nose Width 0.9 

Difference 0.8 1.6 4.0 


0.8 

3.2 

4.6 

Average 
Difference 1.4 3.5 2.5 


TABLE 15, Hair Form and Caroline 
Curly 
Low Deep Waves 
Southwestern 
Palau 118 4.24 56.78 9.32 
Fenales 
Southwestern 


TABLE 16, Skin Colour Ponape and other Caroline 


Males 
Inne~ side upper arm 
von Luschan scale 10-12 13-15 16-18 19-21 22-24 25-27 


Southwestern 

Southwestern 


-30- 


Comparison Ponape Islanders with Gilbert Islanders, natives 


Society Islanders, Samoans, Marquesans, 


and Maoris. 


Males 
quesas 

163.2 169.5 171.1 171.3 171.7 170.3 
Acromion 

(em) 134.3 142.6 141.6 
Arm Length 

(om) 79.9 79.6 
Head Length 

(mm) 191.9 190.7 195.4 190.6 193.2 196.5 
Head Width 

(mm) 141.8 159.5 152.8 
Face Width 

135.1 144.6 145.7 145.9 143.2 145.7 
Face Height 

122.6 135.9 117.3 124.7 131.1 
Nose Height 

Nose Width 

Indices 
Cephalo- 
Facial 9562 94.4 91.3 
Facial 90.7 81.1 85.7 87.0 
Nasal 85.7 80.3 81.9 


The female series shown table 12, excluding Ponape and Palau, are 
from 148.0 154.8 cm, with Ponape about midway the Closest 
head width Yap; face width the Southwestern cephalic 
index (No. and the Southwestern Carolines; facial index Jaluit; 
nasal index the Southwestern (and Palau). 


The total average difference the means the various groups 


consider the configuration physical the closest group appears 


Truk (No. the Carolines, the latter series being 
somewhat Yap and Palau are the most divergent. 
Comparative hair form and skin colour are shown tables and 
16. For both males and females Ponape Islanders have hair and 
lighter skins than other Caroline Islanders. However, the Ponape females 
closer both hair form and skin colour the Southwestern Caro- 
Ponape Bureau under the Japanese, gathered 


haufen ('29) compared with Ponape table 17. Also shown this 


table unpublished series Gilbe~t Islanders obtained Finsch 
and quoted Shapiro ('33), and various Polynesian groups. can 
seen once that the means the natives Kapingamarangi, with the 
exception face height, much closer the Polynesian than the 
Ponape means. with Ponapeans the natives Kapingamarangi are 
taller, have heads and faces, and shorter but wider noses. though 
head width missing the Gilbert series, they would appear 


Polynesians more than other 


- 


TABLE 18. Comparison Ponape Islanders ahd Ontong Javanese. 


Stature 
(cm) 
Head Length (mm) 
Head Width (mm) 
Face Width (mm) 
Bigonial (mm) 
Face Height (mm) 
Nose Height (mm) 
Nose Width (mm) 
Indices 

phalic 
Cephalo-Facial 
Zygomatico-Gonial 


Males 


Ponape 

191.9 
141.8 
135.1 
104.6 
42.3 


163.6 
134.6 
71.2 
193.0 
143.0 
134.6 
103.3 
40.3 


94.0 


Ontong Javanese 


Females 


Ponape 
151.6 
124.8 

67.1 


183.4 


138.1 
125.8 


91.0 


Ontong Javanese 


15342 
125.7 
181.4 
136.3 
123.0 
97.6 
106.5 


90.2 


TABLE 


Stature 
Length 
Biacromial 
Head 
Head Width 
Face Width 
Bigonial 
Face Height 
Nose Height 
Nose Width 


Indices 


Cephalo-Facial 
Zygomatico-Gonial 
Facial 
Nasal 


Average (Total) 


Ponape 
6.00 
1.60 
6.12 
4.14 
4.44 
6.82 


Comparison Standard Deviations. 


Males 
Ontong Janvanese 
4.89 


Females 

Ponape Ontong 
5.01 5.05 
4.78 
1.33 1.64 
6.25 
2.88 
4.58 
8.76 
4.27 4.62 


4.50 
6.70 


Ponape 


Ontong 
Javanese 


Ponape 


Ontong 
Javanese 


Inner side Upper Arm 


- 


Hair Ponape Islanders and Ontong Javanese 


Total No. 
130 


127 


and 

Low Waves 

125 


TABLE 
Males 
Curly 
and 
Deep Waves 
No. No. 
Females 


Skin Colour Ponape Islanders and Ontong Javanese 


von scale 


Total 


Ponape 


Ontong 
Javanese 


Ponape 


Ontong 


130 


127 


10-12 


1.15 


11.54 


Males 


13-15 16-18 19-21 


103 79.23 5.39 12.31 


50.57 37.94 3.45 6.90 
Females 


comparing the Ontong Javanese with various Micronesian 
Shapiro ('33) came the conclusion, view the existing evi- 
that they ~esembled more closely the natives the West 
Carolines than other Caroline 

The means the Ontong Javanese and Ponape are com- 
together table Except fo~ face and nose height, both 
based the landmark nasion, the similarity between the natives 
both islands certainly striking enough them being 
lated. table the standard deviations the two groups have 
been averaged, the units measurement. Both groups 


exhibit similar average variability, the Ponape Islanders being 


slightly less variable than the Ontong Javanese. From table one 
see that the two ane However, Pon- 


far know, stratified archaeological evidence. Hasebe 
gives mean cephalic index for skulls from the Caro- 
lines, slightly larger males than females, with Yap and Palau 
one end and Kusaie the othe~ being more inclined mesocephaly. 
This would seem indicate former rather dolicocephalic population 
spread throughout Micronesia, being modified physical char- 
the brachycephalic and Malay-like and Palau types, 
who are the West Carolines and are 


recent arrivals. Possibly Ponape and Kusaie have been modified from 


the East way the Marshalls. 


TABLE 


MALES. Teeth lost, teeth carious, teeth with caries. 


teeth average per non- erupted carious teeth teeth teeth 
lost* person erupted third teeth average with with 

third molars per caries caries 
molars average 
per 

25-34 1.107 1.2 1.177 21.8 11.2 
4.9 

8.6 9.1 

§5-64 1,131 9.4 0.3 1.132 58.3 4.1 

1,539 4.1 136 1.0 5.1 9.9 


equals upper jaw equals lower jaw. 
Teeth lost excludes non-erupted third molars. 
No. carious teeth includes teeth lost and carious teeth, but excludes 
non-erupted third molars. 
teeth with caries (A) based teeth lost plus carious teeth. 
teeth with caries (B) based only teeth remaining that are 
carious. 
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TABLE 


FEMALES, Teeth lost, teeth carious, teeth with earies. 


teeth average non- erupted carious teeth teeth teeth 
lost* per person erupted third teeth average with with 
third molars per caries caries 
molars average person 
per 
person 


2.9 4.4 
25-34 1,139 1.194 4.5 28.6 


35-44 1.180 6.9 44.8 12.8 


45-54 1.225 0.9 1.234 6.3 


equals upper jaw. equals lower jaw. 
Teeth lost excludes non-erupted third molars. 
carious teeth includes teeth lost and carious teeth, but exludes 
non-erupted third molars. 
teeth with caries (A) based teeth lost plus carious teeth. 
teeth with (B) based only teeth remaining that 


DENTAL CONDITIONS. 

males and 122 females, both groups between the ages and 
64, had their teeth examined means dental mirror and probe. 

The following were recorded. The number teeth lost, the number 
teeth with caries and the number filled teeth (any filled tooth 
tooth with single cavity was considered carious). The presence 

and degree shovel-shaped upper incisors, the position upper mesial 
incisors, and the projection upper incisors. The number cusps 
the lower second molars. The nature the bite dental occlusion, 

the non-eruption third molars. 

Probably the majority natives never had any sound dental work 
done, barring the occasional gold caps put the former Japanese 
dentist, any rate the number filled teeth seen was extremely small. 
doubtless safe, therefore, assume that missing teeth were also 
carious. 

The general condition the teeth summarized for the males and 
females and 22. For the total group males the average 
number lost teeth per person 7.9, the average number carious 
teeth per person 10.2, and the percent teeth with caries (A) 
33.0. For the total group females the average number lost teeth 
per person 9.8, the average number carious teeth per person 
12.0, and the per cent teeth with caries (A) 38.9. the 
the 20-24 year age group has greater carious teeth 
than the 25-34 year age group, with subsequent percentage increase 
throughout the age groups. the females, however, there 
the percentage carious teeth (A) throughout the age groups, 


except for slight decline the 55-64 year age group. 


23.2 25.0 17.9 28.6 48.2 52.5 

50.0 42.9 35.7 46.4 84,6 

LOWER JAW 

10.7 8.9 19,6 71.4 69,6 71,8 

45-54 21.4 25,0 37.5 64.3 68.3 


55-64 28.6 35.7 64.3 82.1 


each age group the first row figures represents the total 
number carious teeth. The figures brackets represent the 
total non-erupted third molars. The second row 
figures derived percentages. 


TABLE 
MALES 


42.6 51.9 33.3 50.0 64.8 97.5 


55-64 40.0 50,0 50,0 60,0 60,0 
LOWER JAW 

20-24 5.0 25.0 50.0 50.0 

16.7 31.8 43.9 62.1 78.8 81.6 


45-54 31.5 35-2 48.1 48.1 77.8 


each age group the first row figures represents the total 
number carious teeth. The figures brackets represent the 
total number non-erupted third molars. The second row 
figures represents the derived percentages. 


TABLE 
FEMALES 


= 
oe 
j 
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117 out 130 males, 90.0 per cent, lost teeth. 127 out 
males had carious teeth lost teeth, 97.7 per cent. For 
the total group males the per teeth with caries (B), based 
only teeth remaining that are carious 9.9. 112 out 122 females, 
91.8 per cent, had lost teeth. 117 out 122 females carious 
teeth and/or lost teeth, per cent. For the total group females 
the per cent teeth with caries (B), based only teeth that are 
that are carious 10.4. These figures are added only be- 
caries usually cited this fashion. these 
figures not express the general condition caries, among these 
natives, accurately the per cent teeth with caries for the 
males, and the 38.9 per cent teeth with caries for the females 
quoted above. 

attempt has been made discover, this group matives, 
pattern caries development. For this reason tables and were 
constructed. Here the percentage caries for each tooth group, based 


teeth lost plus teeth carious, the upper and lower jaw, for both 


males and fenales recorded separately. The second row figures 
age group shows the For example, there were males 
the 20-24 year age group with carious teeth (teeth lost plus teeth 
carious). males have total upper mesial incisors. 
males earious upper mesial incisors. Therefore the percentage 
caries the upper mesial incisors these males 10/22 100, 
which equals 45.5 per cemt, and The same procedure was used for the 


lateral incisors, canines, premolars, and all molars except the third. 


the latter case third molars were first subtracted from 


total number third molars, the upper lower jaw, each age 


group, before deriving percentage. 
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The results are the accompanying graphs (Figs. 3). 

caries between the upper and lower jaw. For both males and females, 
almost every age group, the lower incisors and canines are less carious 
than the upper and canines. The premolars are more variable 

with tendency perhaps less carious the lower jaw. There also 
marked tendency for the lower molars more carious than the upper 
molars. have explanation for the relatively high percentage 
caries (amd/or loss teeth) the upper incisors the males and 
females ages 20-24 years, not aware any custom dietary 
practice Ponape which would produce such condition. 

not intention into general discussion the causes 
caries. There vast amount dental literature the subject, 
most which contradictory. know that caries much greater 
moderm man than was ancient man. also greater among primitive 
peoples who have come into contact with the white man and his foods, 
especially perhaps such products sugar, than among primitive peoples 
who have not such contact (Price, '34, '35, Ponape evi- 
dently exception this state affairs, having been contact 
with whites (and later the ever increasing degree since 
about 1830. The only explanation have found date that gets the 
root the whole question, that Klatsky ('48) 
who states; "Studies show that, from purely nutritional viewpoint, the 
most primitive people are poor, monotonous and inadequate. 
erromeous ascribe the well developed jaw bones and muscles and 
the healthy teeth the primitives good nutrition. They enjoy these 
spite inadequate The texture food consumed 
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TABLE 
Males Females 
Cent. Per Cent. 
fold 
Absent 1.92 4.04. 
Slight 94.23 94.95 
Laterals 
Absent 2.65 4.12 
Slight 106 93.81 94.85 
upper 
mesial 
Upper incisors 
Vertical 18.27 11.11 
Projecting slightly 76.92 
Projecting markedly 4.81 5.05 
Under 
Edge edge 9.62 
Slight overbite 79.80 
Number cusps 
molars 
19.74 
80.26 
Left 
90.79 


primitives bulky and resistant qualities which tend 
ulate the masticatory apparatus great activity and proper function. 
Good function contributes good growth and healthy development 
these organs. The underdeveloped jaws and poorly alined and carious teeth 
modern people are These conditions are not 
caused faulty nutrition, civilized people are better 


than most the primitives. The refined texture the food eat and 


the methods its preparation and consumption are the 
most important contributing factors dental degeneration." 

Table shows that for both males and far the greater 
percentage, usually per cent more, had slight incisor folds the 
mesial and lateral rotation the upper mesial incisors, 
slightly projecting upper incisors, slight over-bite, and cusps 
the left and right lower second molars. 

Finally, out 130 males, 39.2 per cent, and out 122 
females, 45.1 per cent had one more non-erupted third molars. 
However, these figures inelude all ages, furthermore they should 
used with great caution since one can only obtain accurate picture 
third molar the use X-ray negatives. one uses 
only those adults years age and over the results are probably 
more trust-worthy. this case have out 105 males 35.2 
per cent, end out females per cent. 


TABLE 


154 69.0 147 13.1 
163 67.5 143 12.9 
253 65.0 115 13.4 
453 68.0 151 12.8 
262 62.5 117 12.8 
452 68.0 158 12.6 
162 62.5 124 12.5 
254 65.5 134 12.8 
252 67.5 154 12.6 
352 65.0 129 12.9 
451 63.5 147 12.0 
262 60.5 116 12.4 
353 63.3 126 12.6 
253 65.3 130 12.9 
252 63.3 125 12.7 
245 64.8 112 13.4 
252 64.5 124 12.9 
442 61.5 137 11.9 
253 64.5 139 12.5 
253 65.0 137 12.6 
253 58.8 116 12.0 
252 59.5 111 12.4 
261 63.5 134 12.4 
452 65.3 144 12.5 
352 61.0 12.1 


males between the and years were somatotyped 
the (inspectional) study the photographs the 
Subjects, using the five body regions and terminology Sheldon 
Each component endomorphy, mesomorphy, and was rated 
seven-point scale. Only whole units were used the somatotyping. 
initial judgement the somatotype was not made, since this may 
easily prejudice the rating each 

experienced somatotyper has over several the photo- 
graphs and results agree closely with his, therefore believe that 
the 'personal involved this study small, terms 
the final somatotype. 

All the males this sample were the Ponapean type. 
Needless say the sample small, largely due the fact that 
was extremely difficult persuade the natives disrobe 
Whether not this sample indicative the range 
believe from personal observation many males is. 

All the somatotypes, arranged order age, are shown table 
26. interesting note that with increase age there 
marked increase endomorphy. Total dysplasia ranges from <8, 


with males falling the 14-16 range (25.5%), and males the 


18-20 range (27.7%). This shows that this system somato- 


typing greater differences different regions the body ere 


somatotype and the different regions then rated. Also table shows 
that for older age groups the index linearity (height over the cube 
root weight) not too reliable for Furthermore 


gives indication the amount dysplasia. 
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TABLE 27. the endomorphic component ratings. 


Rating 
55.2 
14.9 
10.6 
100.0 
Mean 2.15 


Standard Deviation 0.87 


The distribution component ratings are shown tables 27, 
and 29. the endomorphic component the ratings are predominantly 
low, have rating The mean rating for the whole series 
endomorphy 2.15 with standard deviation 

TABLE 28. the mesomorphic component ratings. 


Rating 
8.5 
14.9 
100.0 
Mean 5.06 


Standard Deviation 
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TABLE 


Incidence somatotypes combined into categories the 
basis component dominance (based 7-point scale) 


Endosiorphic component dominant 
Ectomorphy higher than mesomorphy 
Mesomorphy higher than ectomorphy 
Ectomorphy equals mesomorphy 
Totals 
Mesomorphic component dominant 
Endomorphy higher than ectomorphy 21.3 
Ectomorphy higher than endomorphy 51.1 
Ectomorphy equals endomorphy 
Totals 91.5 
component dominant 
Mesomorphy higher than endomorphy 6.4 
Endomorphy higher than mesomorphy 
Mesomorphy equals endomorphy 
Totals 6.4 
dominance 
Endomorphy and equal (lower ecto) 2.1 
Mesomorphy and ectomorphy equal (lower endo) 
Endomorphy and ectomorphy equal (lower meso) 
All components equal 
Totals 
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the mesomorphic the ratings predominantly high, 

morphic rating for the entire series 5.06 with standard deviation 
0.48. 


TABLE 29. Incidence the ectomorphic component 


17.0 
6.4 
100.0 

Mean 


Standard Deviation 


rating and rating These males are thus higher 


ectomorphy than endomorphy. The mean rating for the whole 


conclusion, the mean somatotype for the 
2.2 5.1 2.9 indicates considerable robustness, This can 
seen very clearly table 50, where the somatotypes have been classi- 
fied according component dominance. This table shows that 


the males have higher mesomorphic than endomorphic ectomorphic 


ratings. There are dominant endomorphs. 6.4% are dominant the 


ectomorphic component and only 2.1% have component dominance. the 


mesomorphs, 51.1% are higher the ectomorphic than the 


endomorphic component. 
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BLOOD PRESSURE STUDY THE NATIVES PONAPE ISLAND, 
EASTERN CAROLINES 


RUPERT MURRILL 


the summer 1947, while making anthropometric survey 
the natives Ponape the Eastern Carolines, had the oport- 
unity the same time taking their blood 

Ponape high basalt island approximately 900 miles south- 
east Guam. The climate shows annual average temperature 
humidity 86%, and rain-fall around 180 in, short tropical 
island. Ponape about 150-145 sq. miles size, with mountains 
the interior rising 2500 ft. Between the coast-line and the 
foot the mountains the land mostly flat, and here that 
the natives live. divided into Districts, Sokas, Net, 
Matolenim, Since the main town Colonia was destroyed 
incendiary bombs and has not been rebuilt, one can say that all the 
natives are essentially 

SAMPLE 

particularly want stress the nature the sample. The 
natives may conveniently divided into main types; (1) 
Ponapeans that say, those whose ancestry shows mixture 
with whites. (2) Mixed. These can subdivided into; Ponapean 
natives who mixed with whites, such Americans, English, French, 
Germans, and Portuguese. Ponapean natives who mixed with 
islanders, natives from surrounding islands. Ponapean natives 
who mixed with the Japanese. The present sample concerned entirely 
with type (1). therefore representative type (1) and not the 
total population the island. 


Actually one wonders whether the physiological phenomenon 
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blood pressure any different the above two types they are 


all living the same environment. 
Since the natives live separate farmsteads, and one has 
walk get around, distances are too great visit each house 
individually. The local District Police Chief was therefore in- 
structed summon the men and women the District meeting house, 
from about every third fourth home, also great stress was laid 
the fact that they were from the same family, this 
being checked the sebsequent interview. This was done each 
the Districts, one can say then that this sample was ran- 
dom. Furthermore, each one the natives used was normal and 
healthy, this say none them were hospital patients nor 
was blood pressure reading taken hospital. 
Blood pressure readings were taken 127 men ages 20-59, 
and 124 females ages 18-59. This approximately 1/8th the 
Ponapean population between the same ages. 
METHOD 
Before each subject was measured she sat table 
being interviewed their age and geneology, for 
least minutes. They were put ease much possible. 


the end this time the blood pressure was taken. The subject's 


the auscultatory method always myself and always the 
right arm, using Tycos aneroid sphygmomanometer with 
arm band. The systolic reading was taken the appearance the 


arm rested the table about heart level. One reading was taken 
first sound and the diastolic the change tone. 
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TABLE 'Normal' Systolic and Diastolic Blood Pressures Males 
Delimited Grou 


20-24 25-29 35-39 40-44 45-49 50-54 55-59 All 


Systolic 


Total. 
110.9 112.1 111.0 113.4 108.1 113.2 111.5 109.5 
Standard 
Deviation, 4.1 10.4 6.1 
108.2 113.3 106.8 111.6 103.5 110.5 111.5 108.0 

under 
45.5 28.6 47.8 33.3 40.0 50.0 
under 
120. 90.9 90.5 87.0 77.8 82.4 75.0 80.0 80.0 
Diastolic 
Pressure 
total. 9.4 17.9 8.5 8.5 
Mean. 71.8 74.5 
Standard 
Deviation. 11.0 8.8 1.6 8.9 
Mode. 74.8 76.9 72.6 75.0 
under 

QO. 36.4 22.2 = 40.0 
under 
80. 66.7 80.0 70.0 


ressures and 90(27 


100.0 
111.2 
7.8 
110.0 
42.7 
83.7 
51.3 

110.0 
5.8 

74.7 
18.8 


TABLE Systolic and Diastolic Blood Pressures Age Females 
Delimited Grou 

Systolic 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-59 Ages Total No. 
Pressure 


Total 4.5 9.1 20.9 18.2 14.5 13.6 10.0 100.0 


Mean 108.5 106.5 107.1 107.0 112.0 110.5 112.7 110.5 109.1 

Standard 

Deviation 10.4 8.8 4.8 5.6 9.0 5.0 8.4 7.4 

Mode 102.5 100.8 105.3 106.4 108.1 109.0 110.6 106.0 105.2 

under 

110 60.0 90.0 60.9 60.0 43.8 46.7 36.4 50.0 55.5 

under 

Diastolic 

Pressure 


Total 4.5 9.1 20.9 18.2 14.5 15.6 10.0 100.0 


Mean 74.5 74.1 72.5 75.2 79.0 79.5 74.6 
Standard 

Mode 74.5 72.0 73.8 72.8 72.6 81.4 78.0 
under 

30.4 25.0 25.0 26.7 9.1 21.8 
under 

80.0 69.6 95.0 81.5 75.5 45.5 50.0 75.4 

Females 11.3% excluded, with the following pressures and 


,122/98(30) ,118/92(36) ,122/90(40) ,138/102(45) ,120/100(46), 
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RESULTS 

spite the fact that claimed recent 
that blood pressure increases with age, especially after the age 
40, have followed the example Robinson and Brucer and 
from the main sample those blood pressures 140 sys- 
tolic and over, and diastolic over. These pressures are 
provisionally designated hypertensive you will. 
The remainder are called and the results are summarized 
Tables and II. Incidently will noted that these Tables 
contain the pressures and ages all the males and females 
the total sample, procedure often papers blood 
pressure. 

this method males 7.9% the total male sample, 
and females the total female sample have been ex- 
Extremely low systolic pressures have not been discarded 
since none the males and only 0.8% the females the total 
group had such pressures.below mm. 92.1% all the males and 
88.7% all the females had diastolic pressures below 

the delimited group (Table for 117 males the mean sys- 
tolic pressure 111.2 and the standard deviation 7.8 
Therefore two thirds the men have systolic pressure between 
103.4 and 119.0 mm. The mean diastolic pressure 75.3 with 
standard deviation 5.8 giving range 69.5 81.1 mm, 
Use the modal pressure has been advocated more than one 
authority. The modal systolic pressure here 110.0 and the 
diastolic 74.7 mm. 

For 110 females the delimited group (Table II) the mean 
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TABLE Systolic and Diastolic Blood Pressures Sex 
and Age Total Group. 


SYSTOLIC DIASTOLIC 
Male Female Male Female 
140-149 
150-159 
160-169 
Total 127 124 Total 127 124 
Mean 112.4 111.5 Mean 76.9 
Mode 110.3 104.9 Mode 72.0 
under 
100 7.9 8.9 under 
Sel 1.6 
under 
110 39.4 49.2 under 
17.5 19.4 
under 
78.7 79.0 under 
64.6 66.9 
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systolic pressure 109.1 with standard deviation 7.4 
and range 101.7 117.5 mm. The mean diastolic pressure 
74.6 with standard deviation 5.1 thus giving range 
69.5 79.7 mm. The modal systolic pressure here 105.2 
and the diastolic 73.7 mm. the delimited group 83.7% the 
males and 87.3% the females have systolic pressure below 120 mm. 

For those who will have none these delimited groups Table 
III has been added. this Table none the pressures are ex- 
cluded, yet the mean systolic pressure for males 112.4 mm, the 
mode 110.3 mm, with mean diastolic pressure 76.9 and mode 


73.9 mm. the females the mean systolic pressure 111.5 


the mode 104.9 mm, the mean diastolic 77.1 and the mode 72.0 mm, 
There little difference then between this group and the de- 
limited group especially regard the modal pressures, 

Table shows that many year old year old 
men had pressures under 110 mm. However those with pressures over 
120 show increase with age, which not the same thing 
saying that blood pressure general increases with age. The effect 


age blood pressure the delimited group shown Fig 
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This graph indicates that there difference the 
pressures males and females this sample and over 
years age. years age the females have lower 
systolic and the whole lower diastolic pressures than the 
males (the percentages females with systolic pressures under 
110 and diastolic pressures under greater see 
Table II). After the age the systolic pressures the 
males and females are similar while the diastolic pressures are 
somewhat higher the females. Table shows that more males 
over years age have systolic pressures under 100 and 110 
while the reverse true the females. 


TABLE IV. Systolic Blood Pressure Males and Females 
(Delimited Group) 


Males Females 

Under yrs Over yrs Under yrs Over yrs 

Under 100 1.6 17.0 8.2 
Under 110 59.1 47.2 60.8 
Under 120 87.5 79.2 90.5 80.6 
Over 120 12.5 20.8 9.5 19.4 


Table V,which includes all pressures those over years 
age shows that far the mean systolic pressure con- 
cerned, the males increases years age then de- 
creases. the females increases with age throughout although 
the mode does not show this. The diastolic pressure the males 
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increases years age then decreases, the females 
increases years age then decreases. Therefore this 
Sample, except for the mean systolic pressure the females 
(Table V), and the female mean diastolic pressure the delimited 
group (Fig. I), there clear-cut increase systolic 


diastolic pressure with age. 


TABLE Systolic and Diastolic Blood Pressures Sec and Age 
years age and over (Total Group 


SYSTOLIC 
Male Female 
Age Mean Mode Age Mean Mode 
40-44 110.3 104.0 40-44 111.4 110.2 
45-49 113.2 110.5 45-49 117.6 111.9 
50-54 112.8 113.7 50-59 119.5 108.1 
110.0 110. 
DIASTOLIC 
Male Female 
Age Mean Mode Age Mean Mode 
45-49 77.6 77.6 45-49 85.8 80.4 
50-54 80.3 71.9 50-59 81.4 
55-59 75.4 75.1 


Finally notable that those males and females ex- 
cluded from the delimited groups the majority were excluded be- 
cause they had high diastolic pressure rather than high sys- 
tolic pressure. This seems agree with Huber and Russek 


the diastolic level more indicative hypertension. 


4 
a 
4 
q 
ae 


DISCUSSION 
This paper concerned not with hypertension but rather 
with so-called hypotension. Several authors have indicated that 
blood pressure the tropics compared American 
pressure. These low systolic pressures found the tro- 
pics range anywhere from 100 125 for males females. 
If, however, use Robinson and Brucer's 'normal' range (at 
for those years age) 100-125 systolic for 
males females, even though their sample means represent- 
ative the population the United States, where then the 
pressure ascribed the tropics? Why any need intro- 
duce such explanatory factors race, diet, climate, etc? 
However, can seen this sample, 42.7% the males 
and 55.5% the females the delimited group have systolic 


pressures under 110 mm, and may argued that regardless 


the 'normal' range this high proportion 
admitted here that this study has certain 
First, only one blood reading was taken per person. 
Second, estimated that 100% the Ponape population 
infested with hookworms, addition which large proportion 
are suffering from tuberculosis (malaria not present Ponape). 
regard this second point one might say therefore that this 


sample neither nor One immediately wonders 


what effect this has the blood pressure. possible that this 
might explain the proportion the sample with pressures below 


110 systolic. 
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mean systolic pressures male negroes 
Kenya, East Africa 123.1 15-19 years age increas- 
ing 126.1 50-34 and thereafter decreasing 105.8 
years age and over. Here have not only blood pressure 
decreasing with age but also this area one with high in- 
cidence schistosomiasis. One wonders again what could the 
effect such infestation blood reports 
80% infestation the population with ascariasis Yucatan. 
The time come cease wondering. study should done, 
area having intestinal parasites, blood pressure, using 
one group that known free the parasites control, 
and another group that does have 

claimed that when foreigners and live tropical 
countries their blood pressure drops considerably. Leaving aside 
their new level blood pressure and its comparison with 


American 'norms', one can find simpler explanation for this 


lowering blood pressure, naive may sound. Most foreigners 
who live tropical sub-tropical countries live well 
compared their former life, they usually have servants, they 


hurry less, short they slow down. This lessened tension may 


well lower the blood pressure. 

high incidence hypertension among the negroes both the United 
States and the tropics, contrary Donnison's each 
case have area where the negro close contact with 
white civilization. may living economically and emotionally 
inferior plane the whites and this may well affect his 
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blood pressure. states greater percentage negroes 
the Virgin Islands have systolic blood pressure more than 
150 mm, and less than 110 mm, than residents the United 
States", seems have two groups within the negro population. 
would worth knowing which negroes (urban rural, etc) 
his sample had the high pressures. 

conclusion, and this main point this paper, 
should evident now that all the voluminous literature 
blood pressure not one sample exists that truly represent- 
ative the normal healthy population the United States. And 
yet one finds published samples, half which contain hospital 
patients, samples almost wholly consisting urban dwellers, 
insurance company samples, etc, etc, being passed off 
the population the United States not 
mention the rather dogmatic conclusions made from such samples 
concerning blood pressure. Mere numbers prove nothing. must 
obvious that blood pressures number Belgian Congo 
pygmies are not representative blood pressures all African 
negroes, yet this is, essence, the technique used the 
medical literature. 

The medical profession greatly concerned with diseases 

the heart and its concomitant results. now have phrase 
for it, "The No. Killer". Surely high time that blood 
pressures taken sample that representative the pop- 
ulation the United States (in regard sex, age, occupation, 
urban rural residence, diet, etc.), and settle once and for all 
what blood pressure and whether not blood pressure 


does increase with age. Such undertaking will expensive and 
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time-consuming but certainly worth-while. 
SUMMARY 

random representative. sample Ponapeans has been 
used this study. 

The mean systolic blood pressure for 127 males, ranging 
years from was found 112.4 mm, the diastolic 
pressure 76.2 mm. For 124 females, ranging age from 
years the mean systolic pressure was 111.5 mm, the diastolic 
77.1 mm. 

delimited group (excluding pressures 140 systolic 
over and diastolic over) the mean systolic pressure 
for 117 males was 111.2 mm, the diastolic mm. For 110 
females the mean systolic pressure was 109.1 mm, the diastolic 
74.6 mm. 

Approximately 80% the total group and over 80% the 
delimited group, males and females, had systolic pressures 
below 120 

Depending what range one uses for pressure 
doubted tropical hypotension exists. 

hoped that true samples will gathered 


the future. 
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